There are diverse lifetime models available to the researchers to predict the uncertain behavior of random events but at times they fail to provide adequate fit for some complex and new data sets. New probability distributions are emerging as lifetime models to meet this ever growing demand of modeling complex real world phenomena from different sciences with better efficiency. Here, in this manuscript we shall compose Ailamujia distribution with that of power series distribution. This newly developed distribution called Ailamujia power series distribution reduces to four new special lifetime models on simple specific function parametric setting. Apart from this some important mathematical properties in the form of propositions will also be discussed. Furthermore, characterization and some statistical properties that include mgf, moments, and parameter estimation have also been discussed. Finally, the potency of newly proposed model has been analyzed statistically and graphically and it has been established from the statistical analysis that newly proposed model offers a better fit when it comes to model some lifetime data set.
INTRODUCTION
Lifetime distributions play an important role in almost every field of science be it engineering, industrial, medical or similar biological science. The events of interest such as death, appearance of some disease and system failure are of major concern for statisticians because of their uncertain behavior. And there are so many probability distributions such as exponential, Weibull, gamma and log normal that can be used as lifetime models to predict this uncertain behavior of random events but due to varying pattern of different data sets, these probability models can not be used adequately because of some serious limitations. To overcome these limitations researchers have developed many lifetime distributions by using different techniques such as compounding, transmutation etc. For instance, Adamidis and Loukas [1] , Tahmasbi [10] and Morais and Baretto Souza [9] . In this paper we will consider the lifetime of i th component to be distributed as Ailamujia distribution and the index N itself as powers series distribution. The new lifetime distribution that is obtained by compounding Ailamujia distribution with that of powers series distribution will be known as Ailamujia power series distribution. The present paper is organized as follows: In section (2) we present the construction of the proposed lifetime distribution. Density, survival, hazard rate functions and some of the properties of the proposed family are given in section (3) . Moment generating function of proposed distribution is given in section (4). Order statistics, their moments and parameter estimation are discussed in detail respectively in section (5) and (6) . Special cases that include new lifetime distributions have been given in section (7) . Finally, real application and conclusion about new findings are respectively given in section (8) and (9).   is such that () C  is finite. Table   1 is very informative and it will be helpful for obtaining the special cases of the proposed model on specific function setting. 
CONSTRUCTION OF THE CLASS
The conditional cumulative distribution function of ( )
, where () Gx is the cdf of Ailamujia distribution
The joint probability function is
By using the compounding technique, the CDF of newly proposed lifetime distribution is
The newly proposed distribution will be called Ailamujia power series distribution and will be symbolically represented as APSD ( ) ;, X .
DENSITY, SURVIVAL AND HAZARD RATE FUNCTION
Since PDF is essentially a derivative of CDF, therefore probability density function of APSD ( ) ;, X  can be obtained as
and the hazard function is
Next, we will explore some important properties of APSD ( ) 
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It is known that 
Hence we get ( )
In order to obtain the moments of proposed distribution we again use proposition 2 
ORDER STATISTICS AND THEIR MOMENTS
We have developed a new lifetime distribution that can be used to model the lifetime data where order statistics plays a vital role. In this section we derive expressions for pdf and CDF of i th order statistics of proposed distribution. 
Expression (6) can be equivalently written as
The associated CDF of :
The expression for with CDF (7) can be obtained by exploiting a well-known result due to Barakat and Abdelkadir [7] as follows ( ) ( , ) log 4 2 log log 2 log log (1 2 ) log ( )
The corresponding score functions are 
The maximum likelihood estimate of  say  is obtained by solving the non-linear system of equations ( ) , 0
. The solution of this non-linear system of equations can be found numerically by using software such as R.
CONSEQUENCES OF PROPOSED MODEL
In this section we will study some important consequences of proposed model in the form of some special cases. The graphical behavior these sub models will also be discussed to show the flexibility in terms of hazard and density function.
Ailamujia Poisson Distribution (APD)
Here, we frequently exploit the use of table 1, in which it is clear that classical 
Ailamujia Geometric Distribution (AGD)
We observe from the table 1 that Geometric distribution is a particular case of PSD when 
APPLICATION
In this section, we will expose and compare the potentiality of proposed model on a real life data set based on Lifetime of fatigue fracture of Kevlar 373/epoxy [8] , that are subject to constant pressure at the 90% stress level until all had failed. The data set is 
CONCLUSION
We have developed a new class of compound lifetime distributions that has been named as Ailamujia power series distribution. Furthermore, we also discussed some special cases of this class of distributions that are very flexible in terms of density and hazard rate functions. Mathematical properties such as moments, order statistics and parameter estimation through MLE of the proposed class has also been discussed. Finally the potentiality of proposed model has been explored in lifetime data analysis. It is very clear from statistical analysis that proposed model performs well which is also corroborated by graphical analysis. So, we strongly recommend practitioners to use one of our models in order to get effective results when it comes to fit lifetime data.
The future course of work will be on a generalized version of Ailamujia power series distribution.
